The complexity of the CD4 T-cell responses: old and new T-cell subsets.
The T-cell compartment of the immune system reacts to an enormous variety of antigens, including self antigens, due to its a wide repertoire of T-cell clones. Self-reactive T cells undergo a negative selection process resulting in apoptosis of T cells with high affinity for self-peptides. Self-reactive T cells escaped to negative selection are then controlled by natural T regulatory (Treg) cells. Regulation also controls excessive effector T-cell responses. Three types of effector T cells are recognized: T helper 1 (Th1) cells, which protect against intracellular bacteria; Th2 cells, which play a role against parasites; Th17 cells, which would face extracellular bacteria, but also are involved in autoimmunity. Effector T-cell polarization is determined by the complex interaction of antigen-presenting cells with naive T cells and involves a multitude of factors, including the dominant cytokine environment, costimulatory molecules, type and load of antigen presented and signaling cascades. The decision for the immune response to go in a certain direction is based not onto one signal alone, rather onto many different elements acting synergistically, antagonistically and through feedback loops leading to activation of Th1, Th2, or Th17 responses. Both Th1 and Th2 can be suppressed by adaptive Treg cells through contact-dependent mechanisms and/or cytokines.